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LOUISIANA COASTAL AREA STUDY

Interim Report on Freshwater Diversion

to

Barataria and Breton Sound Basins

Appendix A

PROBLEM IDENTIFICATTION

A.0.1. The Problem Identification Appendix provides the study cathority
for the Interim Report on Freshwater Diversion to the Barataria and
Breton Sound Basins. Prior studies and reports by the U. S. Army Corps
of Engineers (USACE) and others that encompass tne study area or por-
tions of the area are included. Existing conditions of the land, water,

biological, cultural, recreation, and human resources are described.

The demography, economy, and land use of the area are described. The
area's resources and economy are projected into the future to determine
conditions if no Federal action is taken. Water and related land
resource problems; needs, . 1 opportunities are identified and planning
objectives are develuped tor the study. Planning constraints affecting 1

the study are established.
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Section 1. STUDY AUTHORITY AND SCOPE

A.l1.1. The Louisiana Coastal Area Study was authorized by resolutions
of the Committee on Public Works of the U. S. Senate and House of
Representatives. The Senate resolution, sponsored by the late Senator
Allen J. Ellender and Senator Russell B. Long and adopted 19 April 1967,

reads:

"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED
STATES SENATE, That the Board of Engineers for Rivers and
Harbors created under Section 3 of the River and Harbor Act
approved June 13, 1902, be, and is hereby requested to review
the reports of the Chief of Engineers on the Mermentau River
and Tributaries and Gulf Intracoastal Waterway and connecting
waters, Louisiana, published as Senate Document Numbered 231,
Seventy-ninth Congress, on the Bayou Teche, Teche-Vermilion
Waterway and Vermilion River, Louisiana, published as Senate
Document Numbered 93, Seventy-seventh Congress, on the
Calcasieu River salt water barrier, Louisiana, published as
House Document Numbered 582, Eighty-seventh Congress, and on
Bayous Terrebonne, Petit Caillou, Grand Caillou, DulLarge, and
connecting channels, Louisiana, and the Atchafalaya River,
Morgan City to the Gulf of Mexico, published as louse
Document Nuwbered 583, Eighty-seventh Congress, and other
pertinent reports including that on Bayou Lafourche and
Lafourche-Jump Waterway, Louisiana, published as House
Document Numbered 112, Eighty-sixth Congress, with a view to
determining the advisability of improvements or modifications
to existing improvements in the coastal area of Louisiana in
the interest of hurricane protection, prevention of salt
water intrusion, preservation of fish and wildlife,
prevention of erosion, and related water resource purposes.”

A.1.2. The U. S. House Committee on Public Works adopted an identical
resolution on 19 October 1967. Sponsors were US Representatives Edwin
Edwards, Speedy O. Long, John R. Rarick, Joe D. Waggoner, Edwin E.

Willis, and the late F. Edward Hebert, Hale Boggs, and Otto E. Passman.

A.l1.3. Under the Louisiana Coastal Arca Study, an interim report on
freshwater diversion was approved by 3d indorsement, file LMVPD-P, dated
17 December 1980, to letter file, LMNPD-P, dated 29 May 1980, subject

"Louisiana Coastal Area Study."”
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A.l.4. The primary focus of the study was on increasing productivity of
commercial fishery resources through diversion of freshwater in the
study area. Concomitant opportunities and problems related to sport
fishing and hunting, commercial trapping, outdoor recreation,
preservation of cultural resources, and preservation and enhancement of
environmentally unique and sensitive areas were analyzed in the study.
The study area is about 2.3 million acres and includes the area that
would be inundated by the Standard Project Hurricane with all authorized
USACE works in place, that is, approximately lands up to the 5-foot

contour. (See plate A-1)
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SECTION 2. PRIOR STUDIES, REPORTS, AND EXISTING WATLZR PROJECTS

A.2.1. Numerous studies and reports concerning water resources
development in the coastal arca of Louisiana have been prepared by the
USACE, other Federal and state agencies, and individuals. Only the

ma jor reports on projects pertinent to the present study are described

below.

A.2.2. A review of the Mississippi River and Tributaries project,
prepared by the New Orleans District and printed as House Document No.
308, 89th Congress, lst Session, recommended the construction of four
salinity control structures for introducing water from the Mississippi
River into the marshes of th» Mississippl Delta Region. The structures
are Myrtle Grove (river mile 58.7), Homeplace (river mile 37.0), Bohemia
(river mile 43.0), and Caernarvon (river mile 81.5). The project was
wthorized by the Flood Control Act of 1965. Advanced engineering and
design was fnitiated 1n 1969 on the structure located at Bohemia, but
wds suspended at the request of local {nterests. The four sites were

reevaluated fn the current study.

A.2.3. A study of fish and wildlife in the Louisiana coastal area and
Atchafalaya basin floodway was conducted by the New Orleauns District in
support of the Louisiana Coastal Area study, West Texas and Eastern New
Mexico Water Import study (Mississippi River Commission, 1973), Lower
Mississippi Region Comprehensive study (l.ower Mississippl Region
Comprehensive study, Coordinating Committee, 1974), Atchafalaya Basin
(Water and Land Resources) study (U. S. Army Corps of Engineers, 1981,
Dratt), aud Natilonal Shoreline study (U. S. Army Corps of Engineers,
1971). The study includes a preliminary determination of the cyclic
quantities of supplemental freshwater needed to optimize productivity of
the fish and wildlife resources and possible options for supplying this
witer tor each estuarine area including Lakes Maurepas, Pontchartrain,

ind Borgne. Special studies and investigations undertaken to obtain
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A.3.8. In addition to the licensed commercial shrimpers, there are a
large number of licensed and unlicensed sport shrimpers. Shrimpers who
do not intend to sell their catch are not required to license their
vessels or any trawls under 16 feet in length, but their catch is
limited to 100 pounds of "heads—-on"” shrimp per day per boat. However,
sport shrimpers who want to exceed the 100 pound limit or use trawls
over 16 feet in length must purchase a noncommercial license. 1In 1980,
nearly 6,000 noncommercial licenses were sold in the area, about 55
percent of the total for the state. Jefferson, Terrebonne, and
Lafourche Parishes were again leaders in this category. The estimated
number of unlicensed sport shrimpers is three times the number of
licensed recreational shrimpers. For the study area, this difference

would amount to an additional 18,000 shrimpers.

A.3.9. There were 1,200 oyster licenses and slightly over 500 blue crab
licenses i{ssued in 1980. 1In addition, 3,100 licenses were issued for
trapping. However, over 1,000 fishermen held various combinations of
fishing licenses, primarily both commercial shrimping and oyster
dredging licenses. Some also fish in combination with trapping and

taking alligators.

A.3.10. There were 242 fishery prucessing and wholesaling plants in
Louisiana in 1979 that provided nearly 3,500 permanent jobs while also
employing several thousand part-time workers during peak seasons. A

good portion of these plants are located in the study area.

A.3.11., In summary, there appear to be about 3,000 fulltime commercial
fishermen in the study area plus another 10,000 fishermen who work
commercially only part-time. There are also approximately 90,000

licensed recreational tishermen. Total licenses issued in the area

nearly doubled between 1970-1980.
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people. The Agricultural, Forestries, and Fisheries sector had less
than 1 percent of the area total employment in 1978, according to the
Bureau of the Census. Employment in the fishing industry is not
separately categorized by the census. However, the fisheries industry
is a much more important source of employment and income for the area
than would appear from the census breakdown. The industry is marked by
the very large number of commercial part—time and noncommercial licensed
ani unlicensed sport shrimp fishermen who have other primary sources of

employment.

A.3.6. The most useful published sources of detailed information
concerning participation in the fisheries sector are the licensing
records of the Louisiana Department of Wildlife and Fisheries. 1In 1970,
9,100 commercial licenses were issued to commercial fishermen and
noncommercial fishermen who were required to be licensed due to their
use of commercial size trawls. The number of licenses issued increased
steadily during the 1970's and by 1980, 22,877 were issued. The

ma jority of all license issued were for shrimp fishing, either

commercial or noncommercial.

A.3.7. In Louisiana, anyone who intends to sell his shrimp catch is
considered to be a commercial fisherman and must purchase a commercial
shrimp license. 1In 1980, there were about 11,000 commercial shrimp
licenses issued in the area, which included licenses for hoth small
boats and large vessels. The licenses issued amounted to about two-
thirds of the total issued for the state. Jef"erson, Terrebonne, and
Lafourche Parishes were ranked first, second, and third in this
category, respectively. These commercially licensed shrimpers operated
nearly 10,000 registered small boats and 1,000 large vessels in 1980.
It was estimated that nearly 90 percent of those licensed boat shrimpers
had other jobs besides shrimping. Therefore, a large number of

commercially licensed boat shrimpers are clearly part-time shrimpers.
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TABLE A-3-2

TOTAL EMPLOYMENT BY PARISH

1970 1978
New Orleans SMSAL/ 450,000 545,400
Ascension 10 300 18,100
Assumption 5,000 7,500
Lafourche 20,400 28,100
Plaquemines 11,900 17,200
St. Charles 9,400 17,600
St. James 5,900 7,800
St. John the Baptist 4,700 7,300
Study Area 544,700 691,300
Louisiana 1,365,300 1,728,300

SOURCE: The Louisiana Economy, Louisiana Tech University, Research
Division, Volume XIII, No. 4, May 1980.

1/

Includes Orleans, Jefferson, St. Bernard, and St. Tammany Parishes.
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PER CAPITA INCOME

A.3.3. Of the 12 parishes in the area, it is estimated that only four
had a per capita income below the state average in 1980 compared with
over half in 1970. Plaquemines, St. James, and Terrebonne Parishes were
below the state average in 1970, but above in 1980. State per capita
income was $7,900 (198l dollars) in 1970 and an estimated $9,500 (198l
dollors) in 1980, which represents a real average growth rate of about
1.9 percent annually. Except for the New Orleans SMSA, all parishes in
the area had per capita income growth rates in excess of the average for
the state. Plaquemines Parish had the highest annual growth rate of 7.6
percent, followed by Assumption (6.7 percent) and Lafourche (6.4
percent). In the New Orleans SMSA, the per capita income grew from
$8,900 in 1970 to $10,300 in 1980, an average annual growth rate of 1.5
percent. Table A-3-1 shows the per capita income for the 12-parish area
for 1970 and 1980.

EMPLOYMENT

A.3.4. Table A-3-2 shows total employment in the area in 1970 and
1978. 1In 1978, employment by place of work was approximately 691,300,
an increase of 27 percent over the 1970 employment of 544,700, which is
a growth rate slightly greater than that for the state as a whole.

St. Charles and Ascension Parishes ranked first and second in the state
in the percent increase in employment between 1970 and 1978, 87 percent
and 75 percent, respectively. Employment in the New Orleans SMSA grew
at the slowest overall rate, 21 percent. However, the New Orleans SMSA
provided well over half of the new jobs available in the arca over the

period 1970-1978.
A.3.5. The largest source of jobs in the area in 1978 was in the Retail

and Wholesale Trade sector which employed nearly 150,000 people. The

Service and the Government sectors each provided work for over 100,000

A=15
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TABLE A-3-1

POPULATION AND PER CAPITA INCOME

1970 1980
Per Capitf/ Per Capita
Population Income~ Population Incomg_/
New Orleans sMsa2/ 1,046,500 $8,900 1,186,700  $10,300
Ascension 37,100 6,700 50,100 8,800
Assumption 19,700 4,300 22,100 8,200
Lafourche 68,900 5,100 82,500 9,500
Plaquemines 25,200 4,600 26,000 9,600
St. Charles 29,600 8,100 37,300 10,100
St. James 19,700 7,300 21,500 9,800
St. John the Baptist 23,800 5,200 31,900 8,700
Terrebonne 76,000 7,100 94,400 10,600
Economic
Study Area 1,346,500 - 1,552,500 -
Louisiana 3,644,600 7,90v 4,204,000 9,500

P W

SOURCE: Population. 1970: The Louisiana Economy, Vol. XIII, No. 4,
May 1980, Louisiana Tech University, Research Division. 1980: Compiled
by State Planning Office, State Data Center, from information received
from the U. S. Census Bureau, Dallas Regional Office, December 1980.

Income. Survey of Current Business, Vol. 58, No. 6, June 1978, and Vol.
60, No. 4, April 1980, Per Capita Personal Income, U. S. Department of
Commerce, Bureau of the Census. The 1980 per capita income figures were
derived by interpolating between the 1978 data and the 1985 projected
data extracted from the 1980 OBERS BEA Regional Projections.

1/
= 981 dol .
3/ 1 ollars

£/ Includes Orleans, Jefferson, St. Tammany, and St. Bernard Parishes.
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Section 3. EXISTING CONDITIONS

HUMAN RESOURCES AND ECONOMY

A.3.1. In compiling statistical data for the Human Resources and
Economy Section, three parishes outside the study area and eight
parishes extending into the study area proper were included because they
are economically significant to the study area. The only parish totally
within the study area is Plaquemines. The three outside the area are
Ascension, St. Tammany, and Terrebonne, and the eight parishes partially
included are Assumption, Jefferson, Lafourche, Orleans, St. Bernard,

St. Charles, St. James, and St. John the Baptist. WNumerous residents of
these parishes work and recreate in the study area and contribute exten~
sively to the economy. Residents of these parishes heavily utilize the
study area resources for hunting and fishing and general outdoor recrea-

tion activities. Together, these 12 parishes form the economic area.

POPULATION CHARACTERISTICS

A.3.2. The 1980 population of the study area is estimated at 282,600,
which represents 18 percent of the population of the economic area. The
population of the economic area in 1980 was 1,552,500. This was an
increase of 206,000 or about 15 percent from the 1970 population of
1,346,500. Louisiana's population during this period increased by about
the same percent. Table A-3-1 shows the population change over the last
decade for the l2-parish economic area. The 1980 population made up 37
percent of the total state population for that year. The New Orleans
Standard Metropolitan Statistical Area (SMSA) along with Assumption,
Plaquemines, and St. James Parishes grew at a slower rate than the state
as a whole, while the rest of the parishes in the study area grew
faster. The New Orleans SMSA, which consists of Orleans, Jefferson,

St. Tammany, and St. Bernard Parishes, had a population of 1,186,700 in
1980, which was over 76 percent of the total study area population and

an increase of 13 percent over the 1970 metropolitan area population.

A-13
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A.2.17. The Louisiana Department of Public Works constructed a freshwater
diversion structure on the east bank of the Mississippi River at Bayou
Lamoque in the Pointe-a-la-Hache Relief Outlet in 1955. This structure
~onsists of four 10- by 10-foot gated conduits for diverting freshwater
from the river through an improved Bayou Lamoque to reduce salinity

concentrations on the oyster beds in the bays east of the river.

A.2.18. A freshwater diversion structure has been constructed by
Plaquemines Parish on the east bank of the Mississippi River at Little
Coquille. This structure, used for diverting freshwater to bays east of

the river, consists of five 48-inch concrete culverts with provisions to

regulate flow.

A.2.19. In 1970, the Louisiana Department of Public Works completed
construction of a freshwater diversion structure on the east bank of the
Mississippi River at Bohemia. This structure consists of four 60-inch

gated conduits and is used for diverting freshwater to bays east of the

river.

A.2.20. 1In 1977, the Louisiana Department of Public Works completed
construction of a second freshwater diversion structure on the east bank of
the Mississippi River at Bayou Lamoque just downstream of the existing

structure. This structure consists of four 121- by 12-foot gated outlets.

A.2.21. A diversion structure was completed at White's Ditch in 1956. The
purpose of the structure was to proviae freshwater to the river Aux Chenes
area. The diversion of freshwater to the area has restored the area to

fresh marsh suitable for ducks and furbearers.
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55-foot navigable depth. The report was approved by the Board of Engineers
for Rivers and Harbors in March 1982, and by the Chief of Engineers (OCE)
in April 1983. The report is being reviewed by the Office of the Secretary
of the Army. Continuing planning and engineering studies were initiated in
fiscal year 1982, A general design memorandum on dredging in the
Mississippi River, Venice to the gulf was completed in August 1983 and
approved by OCE in March 1984. A general design memorandum on dredging the
Mississippi River between mile 173 and Venice is scheduled for completion

in August 1985, A final design memorandum is currently underway.

A.2.14. The report, "Barataria Bay Waterway, Louisiana,” was published as
House Document 82, 85th Congress, lst Session. The project provides for a
channel approximately 37.0 miles long with a 12-foot depth and a 125-foot
width, beginning at the GIWW to Grand Isle, Louisiana. These improvements
were authorized by the River and Harbor Act of 3 July 1958. Enlargement of
the entrance channel between mile 0.0 and the -15 foot contour in the gulf
to 15- by 250-feet was approved in January 1978. All work has been

completed.

A.2.15. The Orleans Levee District, with Federal approval, constructed the
Pointe-a-la-Hache Relief Outlet in the 1920's. The project is located on
the east bank of the Mississippi River below Bohemia and provides for the
discharge of floodwaters directly into Breton Sound as a relief outlet for
the benefit of the city of New Orleans. The outlet passed some 300,000 cfs
during the 1927 flood but has shoaled in the intervening years to a much

lower capacity.

A.2.16. The Louisiana Department of Public Works has constructed a lock
through the Mississippi River non-Federal levee at Ostrica. The lock is
located on the east bank at about river mile 25.0. The lock is 40 feet
wide, 250 feet long, and has a sill elevation of -10.0 feet National
Geodetic Vertical Datum (NGVD). The lock is extensively used by oilfield

and fishing vessels.
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A.2.11l. The project, "Gulf Intracoastal Waterway Between Apalachee Bay,

Florida, and the Mexican Border,” authorized by the River and Harbor Act
of 1962 and numerous prior river and harbor acts, provides generally for
the following improvements within the study area: a 16- gy 150-foot
channel between the Mississippl and Atchafalaya Rivers via a lock
through the west Mississippi River levee at mile 98 above Head of Passes
(AHP) at Harvey, Louisifana, an alternate 16- by 150-foot channel con-
necting the above channel and the Mississippi River via a lock through
the west Mississippi River levee at mile 88 AHP in Algiers, Loulsiana, a
12- by 125-foot channel connecting the Gulf Intracoastal Waterway (GIWW)
at Morgan City, Louisiana, and the Mississippi River at Port Allen,
Louisiana, via a lock through the levee at Mississippi River, mile 228
AHP, a 12- by 150-foot channel between the Rigolets (between Lakes
Borgne and Pontchartrain) and the Mississippi River via a portion of the
IHNC and lock at mile 93 AHP, and annual payments to the Board of
Commissioners of the Port of New Orleans for use of a portion of the
IHNC and for use of the lock. The 16- by 150-foot channel has not been

constructed.

A.2.12. The report, "Mississippl River for Additional Navigation Out-
lets in the Vicinity of Venice, Louisiana,” published as House Document
361, 90th Congress, resulted in the authorization of additional naviga-
tional outlets from the Missigsippi River in the vicinity of Venice,
Louisiana, by enlargement of the existing channels of Baptiste Collette
Bayou and Grand Tiger Passes to provide channels 14 feet deep (mean low
gulf) over a bottom width of 150 feet, with entrance channels in open
water 16 feet deep over a bottom width of 250 feet. All work has been
completed. Jetties to the 6-foot depth contour are authorized if and

when justified to reduce the cost of maintenance dredging.
A.2.13. The report, "Deep Draft Access to the Ports of New Orleans and

Baton Rouge, Louisiana"”, published in July 1981, recommended deepening
the Mississippl River between Baton Rouge and the Gulf of Mexico to a

A-10

PP S|

Adod LA




'1 single project, "Mississippi River, Baton Rouge to the Gulf of Mexico,

Louisiana,” with modification to provide the following channel

dimensions. All works were completed.

Mississippi River:
! Baton Rouge to New Orleans: 35 by 500 feet
Port of New Orleans: 35 by 1,500 feet
New Orleans to Head of Passes: 40 by 1,000 feet
‘; Southwest Pass: 40 by 800 feet
4 Southwest Pass Bar Channel: 40 by 600 feet
J South Pass: 30 by 450 feet
South Pass Bar Channel: 30 by 600 feet

A.2.9. The report, "Mississippi River=Gulf OQutlet,” published as House
Document No. 245, 82nd Congress, resulted in the authorization, under
the River and Harbor Act of 1956, of a project providing for a 36- by
500-foot ship channel between the Inner Harbor Navigation Canal (IHNC)
in New Orleans and the Gulf of Mexico, Louisiana, a 1,000- by 2,000- by
36-foot turning basin at its junction with the IHNC, and a new high
level bridge over the channel at Louisiana Highway 47. This authoriza-
tion provides for a lock and connecting channel between the Mississippi
River and the new ship channel when economically justified by obsoles-
cence of the existing THNC lock or by increased traffic. All work has
been completed except the lock, connecting channel, and the new ship

channel.

A.2.10. The report, "Mississippli River, Baton Rouge to the Gulf of

Mexico, Louisiana,"” published as Senate Document No. 36, 87th Congress,
resulted in the authorization, by the River and Harbor Act of 1962, of
the modification of the existing project to provide a 40- by 500-foot
channel in the Mississippi River from the lower limits of the Port of
New Orleans ad jacent to the existing 35- by 1,500-foot channel through
the port and thence to Baton Rouge, Louisiana. All work has been

completed.
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“ Report No. 5 Salinity and Temperature Atlas of Loulsiana ) 7
9 Estuaries )
- Report No. 6 Seasonal Precipitation Surplus and Annual
Precipitation Deficit Maps of South Louisiana, S
1945-1968 :
»
Report No. 7 Louisiana Wildlife and Fisheries Water Chemistry
Survey Data, Louisiana Estuaries, 1968-1969
Report No. 8 Controlled Diversions in the Mississippi Delta
System: An Approach to Environmental Management
)
Report No. 8-S Hydrologic and Meterologic Data from Coastal
Louisiana Evaluation of Data Gaps
Report No. 9 Deterioration and Restoration of Coastal
Wetlands
)
Report No. 10 Selected Environmental Parameters, Coastal
Louisiana, 1945-1946, 1959-1965
Report No. 11 Statistical Model for Salinity Distributions,
Southeastern Louisiana Estuaries . e
’
Report No. 12 Wave Energy Studies along the Louisiana Coast
Report No. 13 Development of the Atchafalaya Delta, Louisiana
Report No. 14 Canals, Dredging, and Land Reclamation in the R
Louisiana Coastal Zone )
Report No. 15 Measurement of Louisiana Coastal Shoreline
Report No. 16 Hydrologic Models for the Barataria - Terrebonne

Area, South Central louisiana

Report No. 17 The Shell Dredging Industry; Its Impact on
Louisiana

Report No. 18-1 Mult {-Use Management Plan for South Central
Louisiana

Report No. 18-2 Environmental Atlas

A.2.8. The report, "Mouth of the Mississippi River, Louisiana,”
published as House Document No. 215, 76th Congress, recommended the

combination of the existing deep-draft projects on the river under a
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K Breton Sound Estuary,” in January 198l. The main objective of the

- management plan is to improve the environment of the estuary by reducing
saltwater intrusion, enlarging nursery and harvesting areas, and

;. retarding the rate of land loss. The plan states that these goals can
!l be achieved by managing the salinity gradient. Extending the gradient

i seaward will largely eliminate the problem of saltwater intrusion and

will maximize production of vegetation and commercial and sport

organisms. Increased production of vegetation will retard land loss by
directly contributing to land building and by reducing the rate of
erosion. A steeper salinity gradient will maintain desirable ecological
conditions within the marsh area. The report recommended that a
diversion structure be located in the river levee near Caernarvon to

discharge into Big Mar (river mile 81.5).

A.2.7. The Center for Wetland Resources, Louisiana State University,
was retained under contract by the USACE to perform a number of basic
studies of the hydrologic and geologic characteristics of coastal
Louisiana. The studies examined and identified trends resulting from
natural processes and the works of man in the coastal area, identified
significant environmental parameters, determined freshwater requirements
to implement changes for fish and wildlife enhancement, and developed
management and structural approaches to solving problems in the
estuarine environment. The findings and recommendations are contained
in a series of 18 reports. The last report was published in late

1973. The 18 reports are listed below:

Report No. 1 Geologic and Geomorphic Aspects of Deltaic
Processes, Mississippl Delta System

Report No. 2 Salinity Regimes in Louisiana Estuaries
Report No. 3 Water Balance in Louisiana Estuarles
Report No. 4 Summary of Salinity Statistics, Coastal

Louisiana Stations, 1946-1968
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Louisiana Legislature Act 561 of 1978, summarizes the existing
information on marsh loss, saltwater encroachment, and barrier island
deterioration, identifies possible freshwater and sediment diversion
sites, establishes a study cost and time frawme for completing a
freshwater diversion plan for the state, and describes mechanisms for
implementing the plan. The plan includes the four freshwater diversion
sites in the Mississippl Delta Region project (sea paragraph A.2.2) and
several sites currently being investigated under the Louisiana Coastal
Area study. In partial response to the POS, the Louisiana Department of
Natural Resources published a draft report, "Recommendations for Fresh-
water Diversion to Louistana Estuaries East of the Mississippi River"
dated June 1982. The draft report recommended, among other things, the
Caernarvon and Bonnet Carre' Spillway as sites for freshwater

diversion. Subsequently, the Senate and House Committees on Natural
Resources issued a "Report on Special Projects for Coastal Louisiana” in
October 1981. The report identifies and discusses the particular
problems of land loss, coastal erosion, wetlands deterioration, and
saltwater intrusion as well as the potential solutions readily available
to fight the processes adversely affecting coastal Louisiana. Specific
projects are suggested in the discussion of solutions. The committees
directed the administrator of the Coastal Management Section, Department
of Natural Resources, to make recommendations to them on projects to
control coastal erosion and wetland loss. The administrator of the
Department of Natural Resources recommended a series of pilot projects
for beach erosion and marsh biilding, and specified, as a part of the
recommended plan, that the Caernarvon freshwater diversion project be
given top priority. Because the Caernarvon site was included in the
USACE authorized Mississippl Delta Region project, the Governor of
Louisiana provided a letter of intent to the USACE on 26 January 1982

for the Caernarvon structure.

A.2.6. The Plaquemines Parish Commission Council, Plaquemines Parish

Mosquito Control District, issued a report, "The Management Plan for the




“' essential inputs for the fish and wildlife study resulted in the
following products: a vegetative type map depicting conditions in the
! coastal marshes during August 1968, collection and analysis of soil and

vegetative types, a game inventory to determine habitat preference of

important commercial and sport wildlife species, analyses of resources
and resource development needs in connection with estuarine ecology to
establish the relationship between commercial fish production and
environmental charactertistics of the estuarine ecosystem, and the sport
fishing, hunting, and wildlife—-oriented recreational demand and activity

in coastal Louisiana.

A.2.4. The New Orleans—Baton Rouge Metropolitan Area (NOBRMA) Louisiana
Water Resources study was authorized by & resolution of the Committee on
Public Works of the United States House of Representatives, adopted

14 June 1972. 1In the NOBRMA study, conducted by the New Orleans
District, reports for the Lake Pontchartrain and Vicinity, Amite River
and Tributaries, Louisiana, and other pertinent reports were reviewed
with a view to determining whether any modifications of the
recommendations contained therein are advisable, with particular
reference to providing a plan for development, utilization, and
conservation of water and related land resources of the New Orleans-
Baton Rouge metropolitan region with due consideration for the urban
planning activities of the region. Water and related resource areas
investigated included wastewater management and water quality, flood
control, water supply, recreation, environmental enhancement, and
navigation. An "Inventory of Basic Environmeatal Data" was completed in
1975. The overall study was completed in 198i1. The NOBRMA study

includes all the parishes in the freshwater diversion study area.

A.2.5. The Louisiana Department of Transportation and Development
prepared a plan of study (POS) dated April 1980 to investigate diverting
freshwater and sediment to improve the coastal marshes, estuaries, and

barrier islands of Louisiana. The POS, which is in response to the
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LAND USE

A.3.12. The study area encompasses approximately 2.3 million areas of
which 1.0 million acres is open water and the remaining 1.3 million
acres is land. The land area is dominated by forested wetlands and
nonforested wetlands (881,700 acres). Urban areas account for
approximately 105,000 acres. The remaining 410,000 acres of land is
distributed between agriculture, forest, and barren land. The study
area is characterized by low relief with elevations varying from a
maximum of approximately 30 feet NGVD at the crest of the Mississippi
River levee to at or below NGVD in the marsh areas. Large areas in and
below New Orleans have been leveed and require drainage by pumps.
Deprived of replenishing sediment from the river, the drained solls are
shrinking and subsiding. In some areas, elevations are as low as -10
feet. The most prominent topographic features in the area are the
natural levees flanking the Mississippi River and its abandoned
distributaries. These natural levees, several miles in width, form
ridges that stand significantly above the surrounding swamps and
marshes. Drainage in the area is away from the river and its elevated
natural levees into adjoining wetlands. The wetlands make up the bulk
of the land surface. They are broken and fragmented by numerous bayous,

lagoons, canals, lakes, ponds, and smaller abandoned distributaries.

A.3.13. Lands adjacent to the Mississippi River are extensively
developed for agricultural, industrial, urban, and suburban uses.
Natural levee areas near the mouth of the river are largely undeveloped
because they are too low and narrow to justify flood protection.
Protected land along the river is used primarily for agriculture along
with some suburban and industrial development. There 1is extensive urban,
suburban, and industrial development in the vicinity of New Orleans and
Baton Rouge. The lands between these metropolitan areas are developed
primarily for agriculture along with some industrial and suburban

development. The advantage the Mississippi River presents as a major
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transportation corridor and contimued and increasing restrictions on
crops basic to the area have, however, accelerated a trend of decreasing

agricultural activity and increasing industrialization.

A.3.14. Land being converted to industrial sites is, for the most part,
located immediately ad jacent to the river while recent residential
development is mainly located near existing towns. Suburban or
semirural development is also spreading along the river and is radiating
out from larger population centers into the bordering wetlands. There
still remains a considerable amount of agricultural land along the

Mississippi River that has not been converted to other uses.

MINERAL RESOURCES AND PRODUCTION

A.3.15. Significant mineral deposits include crude petroleum, nacural
gas, natural gas liquids, sulfur, and salt. The total 1975 value of
mineral production in the study area was $3,162,025,000, which is 37
percent of the value of the state's wmineral production of
$8,513,275,000. The value of mineral production in 1975 by parish is
shown in table A-3-3. 1In 1975, some 20 percent of the nation's total
petroleum production originated in coastal areas of Louisiana. Over 50
percent of Louisiana's petroleum production was produced in Barataria
and Breton Sound Basins. Natural gas supplies also abound in the study
area. Approximately 35 percent of the nation's total natural gas
supplies flowed from wells in coastal Louisiana. The production was

fairly evenly distributed along the coastline.

A.3.16. The majority of the sulfur produced in the state originates in
the study area. Production in 1975 totaled about 90,000 long tons
valued at $4.3 million. This constituted approximately three percent of
the total production for the United States.
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TABLE A-3-3

1975 VALUE OF MINERAL PRODUCTION IN THE STUDY AREA

Parish Value Mineral Produced
(Thousands of Dollars) In Order of Value
Ascension $ 82,116 Natural gas liquids,
petroleum, salt, natural
gas
Assumption 51,909 Natural gas, petroleum salt
Jefferson 547,223 Petroleum, natural gas,

sulfur,natural gas
liquids, salt

Lafourche 583,386 Petroleum, natural gas,
sulfur, natural gas liquids

Orleans 38,333 Cement, stone, lime,
natural gas, petroleum

Plaquemines 1,697,159 Petroleum, natural gas,
sulfur, natural gas
liquids, salt

St. Charles 127,781 Petroleum, unatural gas
liquids
St. Janmes 24,418 Petroleum, natural gas,

natural gas liquids

St. John the Baptist 9,700% Petroleum, natural gas
T2TAL $3,162,025
TOTAL FOR STATE $8,513,275

SOURCE: The Mineral Industry of Louisiana, Bureau of Mines Mineral
Yearbook, US Department of the Interior, 1975.

*1974 Value. The 1975 value was withheld to avoid disclosing individual
company confidential data.
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A.3.17. All major salt domes in production in the state are located in
central coastal Louisiana, which encompasses a portion of the study
area. Nearly all of the 12 million short tons produced in 1975 came
from these domes. The production was valued at $77.1 million,

representing about 30 percent of the total U. S. production.

TRANSPORTATION

A.3.18. The area is served by an extensive transportation system. Deep
draft navigational access 1is provided to the Ports of New Orleans and
Baton Rouge and industries by the Mississippl River, Mississippi River-
Gulf Outlet (MR-GO), and the IHNC. Shallow draft access is provided by
numerous inland waterways including the GIWW and the Barataria Bay

Waterway.

A.3.19. The Port of New Orleans is the world's largest grain port. It
is the largest seaport in the U. S. and the second in the world in terms
of dollar value and waterborne tonnage handled. More than 5,000 ships
call at its docks each year. The port serves midcontinent-United States
where about one-third of the nation's population resides. The port
handled 70.2 million tons of foreign trade in 1979. Coastwise traffic
was approximately 13.1 million tons and internal traffic about 84
million tons. At any given time, one of every four barges in the United
States 1s in the New Orleans area. The Port of New Orleans comprises
295 plers, wharves, and docks. Twenty—-five linear miles of facilities
are located along both banks of the Mississippi River. Other facilities
are located along IHNC, Michoud Canal, the MR-GO, the Harvey and Algiers

Canals, Bayou Sauvage, and Bayou Barataria.

A.3.20. Other vital forms of transportation that serve the area include
mainland railroads, Federal interstate and Federal and state highways,
and a formidable network of oil and gas pipelines. The New Orleans area

is served by eight trunk line railroads that connect the city with other
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cities. Rail lines extend along the alluvial ridges as far south as the

GIWW and along the Mississippi River to just below New Orleans.

A.3.21. Two major Federal interstate highways are located just north of
coastal Louisiana: Interstate 10 running generally east-west, and
Interstate 55, a north-~south thoroughfare. Other significant Federal
highways include U. S. Highway 90, the primary east-west artery in the
coastal area, U. S. Highway 1 to the northeast, U. S Highway 51 to the
north, and U. S. Highway 71 and U. S. Highway 165 to the north from the
west. State and local roads make up the bulk of the land transportation

network. With few exceptions, the state and local roads are paved.

A.3.22. The vast network of pipelines in the area has superseded barge
transport as the primary carrier of petroleum products. 1In 1967, south
Louisiana had more than 11,000 miles of natural gas pipelines and almost
3,000 miles of crude petroleum pipelines. Offshore, there were more
than 2,000 miles of pipeline for transporting petroleum raw materials.
The largest crude oil line in the United States extends from coastal
Louisiana to the midwestern United States. The crude oil line, 40

inches in diameter, has a capacity of 1 million barrels per day.

LAND RESOURCES

GEOLOGY AND PHYSIOGRAPHY

A.3.23. The study area is in the Deltaic Plain, which is located in the
central Gulf Coastal Plain physiographic province. The oldest deposits
are of the Pleistocene Age. These deposits outcrop in the vicinity of
Baton Rouge and dip beneath the surface in a southwesterly direction.

At the end of the Pleistocene Age, sea level had been lowered 400-450
feet below its present level and the Mississippl River valley system had
become deeply entrenched in the coastal plain sediments. Approximately

3,500 to 5,000 years ago, as sea level approached its present stand, the
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entrenched valley was gradually filled with Holocene (recent) alluvial
sediments that covered the exposed weathered and eroded surface of the
Pleistocene Age. After the sea reached its present level, the
Mississippi River migrated back and forth across the alluvial plain,
building a series of delta complexes. The river continually shifted the
center of deposition to areas with steeper gradient. The shifting
displaced the gulf waters with deposts of fine-grained material
eventually forming the existing deltaic plain.

A.3.24. The Deltaic Plain comprises four abandoned deltas and the
active delta (plate A-2). The inactive deltas are, from oldest to
youngest, the Maringouin Delta, the Teche Delta, the St. Bernard Delta,
and the Lafourche Delta. The active delta is the Plaquemine Modern
Delta. Each delta was initiated when the Mississippi River migrated
into the area and deposited sediments. The Maringouin and Teche Deltas
were formed when the Mississippi River occupled westerly courses.

Later, the river diverted to the east to form the St. Bernard Delta,
then migrated westward to form the Lafourche Delta, and finally migrated
to its present course. In the early growth phase, deposition centered
in the northern portion of the delta. As a delta lobe extended gulf-
ward, the channel enlarged, bifurcated, and reunited, forming an intri-
cate network of distributaries, channels, levees, and interdistributary
areas. Later, some distributaries were favored while others were
abandoned. In the last phase, deposition occurred primarily seaward of
the distributary mouths in the vicinity of the barrier islands. After
abandomment, the delta subsided. Subsidence allowed the gulf to advance
over the delta to form lakes, bays, and sounds, and invade the interdis-
tributary areas. During this time, the sediments at the distal end of
the delta were reworked and redeposited as the barrier island chains.
The Breton-Chandeleur Island chain is approximately 50 miles long and

1 mile wide and 1lies approximately 20 miles offshore. The Grand Isle-
Grand Terre island chain is approximately 20 miles long and 1 mile

wide. 1Inland, the most prominent features are the natural levees of the
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abandoned Mississippi River distributaries and the marshes. The active
or Plaquemine-Modern "birdfoot"” delta was initiated about 1,000 years
ago. During the past 450 years, the delta has prograded an additional
50 miles to form the present day delta. The major outlets or passes
have prograded close to the edge of the continental shelf. Conse-
quently, most of the sediment carried by the river is dispersed into
deep water beyond the reach of littoral currents. Deprived of the
Mississippi Kiver sediment, the delta flanks are retreating, the bays
between the passes are enlarging, and there is little accretion of new
land. Elevations in the wetlands, which comprise most of the land area,
range from slightly below to just above sea level. The lowest eleva-
tions occur within the New Orleans metropolitan area where the ground is
commonly several feet below sea level. Higher elevations occur on the
natural levees and on some relict beach/dune ridges inland from the
coastline. The highest natural ground elevations, 7 feet, occur on the
crests of the dunes of Grand Isle. Elevations on the crest of the

artificial levees along the Mississippi River exceed 30 feet.

A.3.25. When considered through geologic time, the deltaic system is
always in delicate balance. On one side, there is the input of
discharge and sediment and on the other side, there are such factors as
coastal erosion, saltwater intrusion, and subsidence that cause coastal
deterioration. In modern years, it has been necessary to alter natural
deltaic processes to prevent flooding and to improve navigation. As a
result of such controls, virtually all overbank flooding has been
prevented. Except for the Mississippi River birdfoot delta, practically
all of the study area 1s suffering from land loss caused by erosion,

subsidence, and saltwater intrusion.

A.3.26. Subsidence 1s caused by natural processes such as true or
actual sea level rise, consolidation of sediments, basement sinking
caused by sediment load or subcrustal flow, and tectonic activity. The

marshes subside to depths that kill the marsh plants. The loss of
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living marsh exposes the organic marsh sediment to easy erosion.
Erosion of the sediment and accelerated compaction deepen the bays and
channels. Greater volumes of saline water can then pass through and
penetrate even deeper into the marshes. Gagliano et al. (1970),
determined that areas of maximum land loss coincide with areas of
maximum subsidence. A mean subsidence rate of 0.5 foot per century has

been determined for coastal Louisiana.

SOILS

A.3.27 The Mississippli River channel is incised in recent and
Pleistocene deposits. Generally, on the concave sides of the river
bends, the banks are composed of more recent materials consisting of a
topstratum of fine-grained soils overlying and, in some areas, contact-
ing Pleistocene Age deposits laterally. Between Donaldsonville (river
mile 178.0) and Kenner (river mile 125.0), Louisiana, this relatively
fine~grained topstratum consists of natural levee, undifferentiated
deltaic plain swamp, and marsh materials. Between Kenner and the gulf,
the topstratum on the concave sides of the bends consists of natural
levee, swamp, marsh, abandoned distributary, interdistributary,
intradelta, prodelta, and nearshore gulf deposits. On the convex sides
of the bends, the topstratum consists of accretionary and point bar
deposits. The more recent topstratum deposits are underlain by
Pleistocene Age materials throughout the area. A general physical

description of the soils in the various geologic enviromments follows:

Natural Levee - Interfingering layers of fat and lean clays and

layers of silt.

Pointbar - Silts, silty sands, and sands with layers of clay.
Accretionary - Alternating layers of clay, silt, silty sands,
and sands.

Abandoned distributaries - Layers of fat and lean clays, silts,

and silty sand wedges at juncture of present course.
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Abandoned Course - Layers of fat and lean clays and silts in

upper portions with sands in lower portion.
Backswamg - Homogeneous fat clays with wood, organic matter, and
a few layers of silt.

Undifferentiated deltaic plain - Fat and lean clays with lenses

and layers of silt.

Marsh - Organic clays, silts, and oozes with plant roots and
particles (grasses and sedges).

Swamp - Organic clays and silts with decayed wood (trees and
shrubs).

Interdistributary - Fat clays with thin lenses and layers of

silt and a few thin layers of fine sand.

Intradelta - Interfingered layers of silt, silt sands, and sand
with lenses and layers of fat clay (forms the sandy "barfinger”
wedges at the mouth of the river).

Prodelta - Homogeneous fat clays of medium consistency.

Nearshore Gulf - Silty sands and sand with shells.

Estuarine - Silts, silty sands, and sandy (reworked) with
shells.

Substratum - Massive sands grading to gravelly sands and gravel
with depth.

Pleistocence - Stiff to very stiff oxidized clays with lenses

and layers of silt, silty sands, and sand.

WATER RESOURCES

CLIMATE

A.3.28. The climate is warm and humid subtropical due to 1its latitude
and proximity to the Gulf of Mexico. The area has mild winters, hot

summers, heavy precipitation, and generally high humidity. Prevaliling
winds are southeasterly during the spring, southwesterly in the summer,

and northeasterly {n the fall and winter. In the coastal area, winds
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have a strong impact on coastal water levels. Winds from a southerly
direction may push water into the bays and lakes, frequently raising
water levels in the upper part of the estuarine zone. On the other

hand, winds from a northerly direction may depress water levels.

A.3.29. The general circulation of air over the area follows the sweep
of the western extension of the Bermuda High during the spring and
summer months. High pressure systems over the North American continent
modify the patterns for the remaining months. These high pressure
systems and their associated extratropical cyclones are responsible for
the wide pressure ranges of winter. The Bermuda High has greater
constancy than the continental high pressure systems and in late spring
and summer maintains a rather steady flow of warm, moist air that, to a
large degree, controls the climate over the area. Periods of good
weather tend to be longer during late spring and summer than during late
fall, winter, and early spring. The monthly mean pressures range from a
maximum of 30.1 inches of mercury in December and January to a minimum

of 29.97 in September.

A.3.30. Many polar air masses and associated frontal conditions pene-

trate to the Gulf of Mexico each winter. During the cooler season, some

15 to 20 of these systems bring strong northerly winds, cold tempera-
tures, and adverse weather. These polar alr masses ordinarily occur . ;:E
from November to March and last about a day and a half. Severe polar ]
air masses usually occur from December to February and occasionally

later, and may last for 3 to 4 days. ]

A.3.31. Hurricanes or tropical storms originating in the North Atlantic N 3
and Caribbean Sea occasionally come into the study area during the

hurricane season, June through October. Winds and waves generated by

CAPUNT ST 4

these storms have caused substantial damage to the marshes and have
contributed to erosion and land loss. The greatest hurricane ever
recorded in North America, Hurricane Camille, entered the study area in

August 1969. The hurricane had peak winds of 190 miles per hour.
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A.3.32. Monthly mean relative humidities are high throughout the year
with negligible seasonal variation because of the influence of the gulf
waters. Maximum values of the monthly means occur during spring, the
time of greatest consistency of southeasterly winds. Minimum humidities

occur during the fall.

HYDROLOGY

A.3.33. There are three hydrologic basins in the area: the lower
Mississippi River Basin, the Breton Sound Basin, and the Barataria
Basin. The Mississippl River water originates almost entirely from
outside the study area. The levee system along the river serves as a
funnel passing the runoff from about one-third of the United States
through the study area to the Gulf of Mexico. Discharges at Baton Rouge
range from 1,500,000 cubic feet per second (cfs) once every 16 years on
the average to a low of 75,000 cfs, recorded once during the period of
record. The IHNC and the upper reaches of the MR-GO contributes about

10 percent of the tidal flows into Lake Pontchartrain.

A.3.34. The Breton Sound Basin is bounded on the west and south by the

Mississippi River and on the north by the Bayou Terre aux Boeufs

alluvial ridge and the MR-GO dredged material disposal area. Rainfall

and urban stormwater runoff is the primary source of freshwater in the

basin. Freshwater in the lower portion of the basin is provided by

several diversion structures built by the State of Louisiana and through 1
breaks in the lower Mississippl River levee. Drainage 1s provided by -fq
natural and manmade canals that flow away from the Mississippi River and -
ultimately discharge into Breton Sound and the Gulf of Mexico. Punmps

are used to evacuate rainfall runoff from leveed urban areas located 1
along the Mississippi River. The basin is mostly wetlands with numerous
bays, lakes, and estuaries and marshes. The major waterways include
Caernarvon Canal, Bayou Terre aux Boeufs, and River aux Chene. The

ma jor inland water bodies are Blg Mar, Lake Lery, and Grand Lake. The

ek b ads
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shoreline is deeply indented by numerous bays including Black, Americaa,

California, Quarantine, and Grand Bays.

A.3.35. Barataria Basin is well-defined and comprises the area between
the Mississippi River and Bayou Lafourche. Freshwater input to the
basin 1s primarily from rainfall and urban storm water runoff, municipal
discharges, and flow from the Mississippi River through the Harvey and
Algiers locks. Drainage in the basin tends to flow away from the
natural levee of the Mississippi River bordering on the east and the
Lafourche Alluvial Ridge bordering on the west. Surface waters are
collected in natural streams and manmade canals. The major waterways
are Grand Bayou Boeuf, Bayous Des Allemands, Segnette, des Families,
Barataria, Dupont, Rigolette, and Perot, and GIWW. Flows move from the
upper part of the basin to Barataria Bay and from there to the Gulf of
Mexico through a series of interconnected bayous and lakes. Major water
bodies are Lac Des Allemands, Lakes Cataouatche and Salvador, Little

Lake, and Barataria and Caminada Bays.

A.3.36. Currents and circulation patterns are influenced by water
movements in the Gulf of Mexico. The nearshore patterns are induced by
currents flowing northeast from the Yucatan Channel toward the
Mississippi River delta. At the delta, the current divides into eastern
and western components. The eastern current flows north and east of the
Breton and Chandeleur Islands, and the western current follows the
coastline. The currents are modified, however, by wind, bottom

topography, and Mississippi River discharges.

A.3.37. The littoral drift east of the Misgissippi River is generally
to the north and east into Breron and Chandeleur Sounds, while the
littoral currents south of the delta generally move westward. The only
exception 1s an area near South Pass that 18 mixed due to the
intersection of oceanic waters with river waters. West of the delta,

the littoral drift is northwest and north to the Bayou Lafourche area.
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In the offshore area south of Bayou Lafourche, the littoral drift
divides. One component continues westward. The other current flows
northeasterly across the area of the gulf south of the Barataria Bay.
The result of these combined currents is a clockwise current flow in the

area of the gulf west of the delta and south of Barataria Bay.

A.3.38. Within the estuaries, the water circulation pattern depends on
the hydraulic gradients produced by tidal action at the mouth of the
estuaries, the freshwater inflows from upstream drainage areas, and the

wind.

A.3.39. Current velocities average between 0.4 and 0.6 knots in the
offshore area. Littoral current velocities increase slightly, averaging
between 0.7 and 1.0 knots. The velocity changes with the season. The
flow is generally faster in the spring and summer than in the autumn and
winter. Current velocities in major waterways normally vary from 0.1 to

2.5 knots, but are greater during high water discharge.

A.3.40. The mean tide elevation on the coast of Grand Isle in the study
area is about 0.848 NGVD. The dalily astronomical tide ranges vary from
neaps of about 0.2 feet to springs of 2.2 feet. The area generally has
diurnal tides, that is, one high tide and one low tide in a day.
Influence from tides is felt as far inland as Lac Des Allemands in the

Barataria Basin and Lake Lery in the Breton Sound Basin.

A.3.41. 1In addition to affecting the circulation patterns of the
estuaries, the wind frequently modifies the range and height of the
tides. Strong southerly winds frequently raise water levels in the
estuaries about 1 or 2 feet above norral. Conversely, strong northerly
winds push water out of the marsh, depressing water levels 1 or 2 feet

below normal.
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WATER QUALITY

A.3.42. Several standards applicable to all waters in the state and

numerical standards applicable to specific major water bodies, their
tributaries, and distributaries have been published by the Louisiana
Department of Natural Resources - Water Pollution Control Division
(LDNR-WRCD). The numerical standards apply to the pH range,
temperature, bacterial density, and dissolved oxygen (D0O) concentration
in waters in the state., Standards also address ambient concentrations
of chlorides, sulfates, and total dissolved solids (TDS) in nontidal
waters. The numerical standards are intended to protect and enhance the

inorganic and sanitary quality of state waters for currently designated

and potential future uses.

A.3.43. The reach of the Mississippi River within the study area
includes portions of state stream segments 0701 and 0705 and has been
designated as a Class B water body by the LDNR-WPCD. Class B waters are
considered suitable for any use or activity where human ingestion of the
untreated water is not probable. Such uses or activities may include
secondary countact recreation, propagation of fish and wildlife, and
domestic raw watetr supply. Both stream segments 0701 and 0705 are
classified as "water quality limited” due, primarily, to consistently
high total and fecal coliform bacteria densities, and recurrent taste
and odor problems associated with phenolic compounds. Within the river
reach mile 155 to mile 75 AHP, contraventions of the state DO standard
of 5.0 mg/l were noted for only 46 of the 2,340 observations during the
period 1958 through 1980. Contraventlons of the chloride, sulfate, TDS,

pH, and temperature standards have been similarly infrequent.

A.3.44. There are no numerical state standards for ambient nitrogen and
piuosphorus conceatrations. However, two forms of these macroautrients
are of particular significance in the quality characterization of a

water body: un-ionized ammonia because of its toxlcity to aquatic life,
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study area and sometimes function as vectors, transmitting disease
organisms to other animals and humans. Mosquitoes are the most notable
vectors, although other insects including flies and midges sometimes
transmit disease organisms. Hydraulic dredging can potentially increase

the breeding habitat for Aedes sollicitans (salt marsh mosquite), which

breeds in temporary water areas, and Culex salinarius, which requires

permanent water bhodies for breeding. Although many species of mosqui-
toes are in the area, A. sollicitans and C. salinarius are probably the
mast abundant and represent the greatest vector potential. A. sollici-
tans is a known vector for eastern equine encephalitis, western equine
encephalitis, California encephalitis, and Venezuelan equine encephali-
tis. The various strains of viral encephalitis are periodically found

in native wildlife populations that serve as reservoirs for vival

inoculum.

A.3.7h. Endangered species known to occur or suspected to occur in the
study area include the FEskimo curlew, Arctic peregrine falcon, bald
eagle, hrown pelican, Rachman's warbler, Fastern cougar, West Tndian
manatee, blue whale, humphack whale, sperm whale, sei whale, leatherback
sea turtle, hawkshill sea turtle, and Kemp's ridley sea turtle.
Threatened species In the area include the loggerhead and green sea
turtles. The range of 5S4 specles of hirds listed in the 1981 "Blue
LList™ published hy the Vational Audubon Society includes the study

area. The "Blue I.ist"” cites hird species that are showing indications

of noncyclical population decline or range contraction, either locally

or throughout their range.

A.3.77. Fisherles. Fresh-to-saline water bodies interspersed through-
out the arca include ponds, lakes, bayous, streams, canals, bays,
sounds, tidal passes, and navigation channels. This diversity of
aquat {c habitat types supports a wide range of finfish and shellfish

resources {mportant from a commercial, recreational, and ecological

standpoint.
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A.3.72. A wide variety of nongame birds are found in the area including
seabirds, shorebirds, wading birds, songbirds, and raptors. A total of
43 sea and wading bird nesting colonies exist within the area. Wading
birds are present in the forested wetlands and marshes and include such
species as the Louisiana heron, great blue heron, bhlack-crowned night
heron, yellow-crowned night heron, green heron, cattle egret, reddish
egret, great egret, snowy egret, white ihis, and white-faced iblis.
Shorebirds common to the area include the black-necked stilt, semi-
palmated plover, hlack-bellied plover, wimbrel, killdeer, willet,
greater and lesser yellowlegs, and numerous sandpipers. Seabirds
include the brown pelican, white pelican, herring gull, ring-billed
gull, laughing gull, Forster's tern, royal tern, Caspian tern, gull-

billed tern, and black skimmer.

A.3.73. Common raptors include the marsh hawk, red-shouldered hawk,

red-tailed htawk, bharred owl, and American kestrel. Other nongame birds -
inhabiting the area are the Carolina wren, robin, cardinal, long-billed

marsh wren, white-eyed vireo, boat-tailed grackle, eastern kingbird,

red-winged blackbird, and belted kingfisher.

A.3.74. Numerous species of reptiles and amphibians are found in the
study area. The American alligator, common snapping turtle, alligator
snapping turtle, diamondback terrapin, smooth and spiny softshell
turtles, red-eared turtle, stinkpot, green anole, bhroad-headed skink,
diamondback water snake, banded water snake, CGulf salt marsh snake, and
western cottonmouth are representative reptiles. Amphibians in the area
include the bullfrog, pig frog, bronze frop, leopard frog, lesser siren,
gulf coast toad, green and squirrel treefrogs, cricket frog, and several

species of salamanders.
A.3.75. A wide variety of terrestrial invertebrates can be found in the

area including arthropods, snaills, annelids, nematodes, and proto-

zoans. Tnsects are the most important terrestrial Invertebrates in the
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TABLE A-3-4

FUR CATCH AND VALUE

Marsh Type
Species Fresh/Intermediate Brackish Saline
Muskrat
Average cata?/acre a/ 0.0880 2/ 0.0844 0.0169 <
Value/pelt —~ $5.70 $ 5.70 $5.70
Value/acre $0.5015 $ 0.4811 $0.0963
Nutrila
Average catch/acre 0.3988 b/ 0.0864 insignificant
Value/pelt $7.76 $ 7.76 -
Value/acre $3.0940 $ 0.6703 insignificant
Mink
Average catch/acre 0.0015 b/ 0.0011 insignificant
Value/pelt $14.36 $14.36 -
Value/acre $ 0.0215 $ 0.0158 tnsignificant
Otter
Average catch/acre 0.0005 2/ 0.0002 insignificant
Value/pelt $46.80 $46.80 -
Value/acre S 0.0234 $ 0.0094 insignificant
Raccoon
Average catch/acre 0.0093 &/ 0.0078 & insignificant
Value/pelt $12.03 $12.03 -
Value/acre $ 0.1119 $ 0.0938 insignificant
TOTAL
Averdage catch/acre 0.4979 0.1799 0.0169
sross value/acre $3.75 S 1.27 $0.0963
Net value/acre $2.82 s 0.96 $0.07

4

al

Average catch per acre, unless otherwise noted, from Palmisano (1973).

EJ Represents mean of fresh and intermediate marsh average harvest/acre.

ef Calculated as 25 percent of brackish marsh average harvest/acre.

LA Based on a 1976-81 running average of prices received by the trapper, 1
expressed in 1983 dollars using the CPI Index for Hides, Skins, Leather,
and Related Products. 9

2/ Represents one half of the combined maximum production for fresh and
{ntermediate marsh types.
()

— Represents one-half the maximum value.

4
& Cost of harvest is 25% of gross returns. )
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marshes. Squirrels are found in the wooded habitats and the Fastern

cottontail is primarily found in close association with agricultural

lands, fence rows, and the ecotone region along forest edges.

A.3.69. The primary commercially important furbearers are nutria,
muskrat, raccoon, mink, and otter. The per-acre harvest and value of
these species in the various marsh types in coastal Louisiana are pre-
sented in table A-3-4. Both fresh/intermediate and brackish marshes are
important for the production of muskrat while fresh/intermediate marshes
are the most productive for nutria. Other species of mammals harvested
for furs to a lesser degree include opossum, bobcat, beave -, and red and

gray foxes.

A.3.70. A variety of nongame mammals occur in the area including the
white-footed mouse, short-tailed shrew, eastern wood rat, and nine-
banded armadillo. The only common marine mammal found in the area 1is
the bottle—nosed dolphin, which inhabits the bays, sounds, and tidal

passes.

A.3.71. A great diversity of avian fauna is In the area and valued hy
both birdwatchers and sportsmen. A variety of migratory waterfowl
overwinter in the coastal marshes. Included are mallards, green and
blue-winged teal, pintails, wigeons, shovelers, gadwalls, ring-necked
ducks, redheads, canvasbacks, lesser and greater scaup, mergansers,
ruddy ducks, buffleheads, common goldeneyes, and a few black ducks.

Wood ducks nest Iin the wooded swamps and seasonally flooded bottomland
hardwoods, and wood duck migrants winter in the area. Mottled ducks are
a resident species and nest in the fresh to brackish marshes. The only
geese that winter in significant numbers are lesser snow geese. Other

game birds include coots, rails, gallinules, snipe, woodcock, and

mourning doves.
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herbaceous vegetation includes duckweeds, alligatorweed, water hyaciath,
swamp lily, and lizard's tail. Other herbaceous plants of these swamps
are spiderlily, sedges, smartweed, cattail, water hyssop, and water
paspalum. Aquatics that can be found in standing water include frogbit,
water hyacinth, duckweed, watermeal, and great duckweed. Wooded swamps
are productive fish and wildlife habitats and serve an important hydro-
logic function by storing and regulating the flow of fresh water to
marshes and estuaries seaward. A total of 170,780 acres of wooded swamp
occurs in the study area, 169,774 acres in the Barataria Basin, and
2,006 acres in the Breton Sound Basin. Wooded swamps have experienced

severe losses 1in the Breton Sound Basin because of saltwater intrusion.

A.3.66. Agricultural Lands. Sugarcane is the dominant crop in the

study area. Other crops include soybeans, cotton, corn, citrus fruits,
and a variety of truck crops. Pastureland and rangeland also occur in
the area. Approximately 100,000 acres of cropland and 77,000 acres of

pastureland and rangeland were in the study area in 1978.

ZOOLOGICAL

A.3.67. Wildlife. The diversity and areal extent of productive habitat
types in the study area support a wide varlety of wildlife including
game species, commercially important furbearers and alligators, endan-
gered species, and numerous nongame specles that are Important from an

ecological standpoint.

A.3.68. A variety of small game mammals are in the study area and
hunted by sportsmen. The only big game animal is the white tailed deer
that primarily inhabits the bottomland hardwoods and wooded swamps but
is also found in the fresh marshes in the vicinity of higher ground.

The primary small game animals are the swamp rabbit, Eastern cottontail,
gray and fox squirrels, and raccoon. The swamp rabbit and raccoon

inhabit the bottomland hardwoods, wooded swamps, and fresh to brackish
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Basin. Sal
Lne marshes occur along the shorelines of the Gulf of Mexico
s

large bays, and leeward of barrier islands.
salinity of 18.0 ppt.

Saline marsh has a mean

Vegetation typical of this marsh type includes

oystergrass, glasswort, black rush, saltwort, black mangrove, and salt
b4

grass. The total saline marsh acreage 1s 204,255 acres, 157,489 acres
in the Barataria Basin and 46,766 acres in the Breton Sound Basin Both
brackish and saline marshes provide spawning and nursery areas for many

estuarine-dependent species including Shrimp, oysters, crabs and
’
finfishes.

A.3.64. Bottomland Hardwood Forest. This forest type 1s also referred

to as natural levee forest and occurs in the area along the Mississippi
River and its abandoned distributary ridges. Seasonal flooding occurs
over portions of the forests. Common trees in the wetlands include
water oak, Nuttal oak, green ash, Drummond red maple, mayhaw, green
hawthorn, water locust, and some baldcypress. Species found on higher
ground include live oak, hackberry, American elm, sweetgum, dedicuous
holly, and honey locust. Shrubs and vines found in association with
bottomland hardwoods include palmetto, elderberry, waxmyrtle, eastern
baccharis, rattan vine, ladies eardrops, greenbriar, trumpet creeper,
cross vine, poison ivy, Virginia creeper, peppervine, marsh elder,
rattlebox, and various sedges and grasses. Bottomland hardwoods are
valuable for wildlife production and are becoming increasingly scarce in
the area. A total of 52,949 acres of this habitat type occurs in the
study area, 43,470 acres in the Barataria Basin and 9,479 acres in the

Breton Sound Basin.

A.3.65. Wooded Swamp. This habitat type consists of semipermanently
flooded, forested wetlands and is generally found inland from the fresh
marshes. Dominant species include baldcypress, tupelogum, Drummand red
maple, and buttonbush. Other species include pumpkin ash, Carolina ash,
blackgum, black willow, water elm, and a variety of shrubs such as

Virginia willow, palmetto, pepperbush, wax myrtle, and titi. Dominant
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swamps and, as the distance from the river increases, to plants
associated with fresh, intermediate, brackish, and saline marshes. All
common names of plants mentioned in this appendix follow Montz (1975a,
1975b) and are listed in Section 1 of Appendix D, Natural Resources.

All estimates of habitat acreage given in this section are based on 1978

conditions.

A.3.62. Marshes. The marshes in the study area are classified as
fresh, intermediate, brackish, and saline. The general distribution of
these marsh types is shown on plate A-6. Fresh marsh has a mean
salinity of 1.0 parts per thousand (ppt) and is generally located
between wooded swamps and intermediate marshes. Vegetation typical of
fresh marsh habitats includes maidencane, pennywort, water hyacinth,
pickerelweed, alligatorweed and bulltongue. Intermediate marshes are
located between the fresh and brackish marshes and have a mean salinity
of 3.3 ppt. Intermediate marsh is characterized by a diverse plant
community composed of wiregrass, deerpea, roseau, bulltongue, wild
millet, walter's millet, smartweed, bullwhip, and sawgrass. Fresh and
intermediate marshes are highly productive habitats for wildlife,
including furbearers, waterfowl, and alligators, and serve as spawning
and nursery areas for various fish and shellfish species. For the
purposes of this study, fresh and intermediate marshes were combined and
referred to as fresh/intermediate marsh due to their nearly identical
habitat values. A total of 210,242 acres of fresh/intermediate marsh
occurs in the study area, 196,647 acres in the Barataria Basin and

13,595 acres {ian the Breton Sound Basin.

A.3.63. Brackish marsh occurs in the study area at moderate salinities
between the intermediate and saline marsh zone and has a mean salinity
of 8.1 ppt. Typical vegetation includes wiregrass, saltgrass, dwar(
gsplkerush, three-cornered grass, leafy threesquare, and widgeon grass.
A total of 242,918 acres of brackish marsh occurs in the area, 111,661

acres in the Barataria Basin and 131,257 acres in the Breton Sound
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flooding of the river has exerted considerable control over salinities
in estuarine bays and lakes. The river frequently inundated virtually
all of the alluvial valley and deltalc plain for prolonged periods of
time. However, since levees have been coanstructed along almost the
entire lower reach of the Mississippl River, the water is directly
discharged into the Gulf of Mexico. As a result, local runoff is the
primary source of freshwater available for controlling salinities in the
estuaries. In addition, curtailing Mississippi River flow to the
marshes has deprived the area of sediment. These sediments have
expanded the coastal area in the past. The forces of erosion and
subsidence outweigh the forces of sediment deposition and have led

indirectly to further saltwater intrusion.

A.3.60. 1In the Barataria and Breton Sound basins approximately 71.2
square miles and 12.9 square miles, respectively, of canals and channels
were dredged from 1940-1970. The tidal shoreline increased by 1,557
miles and 561 miles, respectively, through 1970. The canals and
channels in the marshes have provided avenues for seawater to invade the
upper estuaries and marshes. They have also shortened the time that
surface runoff requires to travel from the upper basin to the gulf,
thereby reducing the detention time of the water in the swamps and
marshes. Another significant consequence of the canals is the
translation of the greater gulf tidal range into the marsh. During high
tides, more saline water inundates the marsh and during low tides,

larger areas of the marsh are more effectively drained.

BIOLOGICAL RESOURCES

BOTANICAL

A.3.61. Plant life in the study area is extremely diverse. Plant types

range from bottomland hardwood forest and agricultural crops along the

natural levees of the Mississippl and its abandoned courses to wooded
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A.3.56. Salinity. The area has experienced a long-term rise in
salinity levels. The rise can be observed through the changes in
vegetation types. The saline marsh along the coast has expanded inland
at the expense of the fresh and brackish marshes. Due to the paucity of
long-term salinity data in this area, it is difficult to define the
actual increases in salinity. The difficulty comes from the fact that
most of the salinity stations are located in navigation channels with
confined flows. Data from these stations may not be representative of
salinities in the shallow, open water bodies and marshes. Seasonal
salinity fluctuations occur depending on local rainfall, Mississippi
River discharge, winds and tides.

A.3.57. Some subtle changes in salinity patterns have been observed.
At the Lafitte station (table C-1-16, Appendix C, Engineering Investi-
gations,) salinities for all months in the period 1964 through 1979
increased when compared to the 1956 through 1961 period. The greatest
increases are noted in the spring, summer, and fall months. Three other
salinity stations, Offshore Platform, St. Mary's Point, and Grand Terre
slip exhibit progressively later annual salinity highs in October
November, and December, respectively (see tables C-1-13, C-1-14, and
C-1-15, Appendix C). This data may be a cumulative result and may
reflect the general subsidence of the area and rising sea level that
permits saline gulf waters to move northward and encroach into the

estuaries.

A.3.58. A definitive conclusion that salinities have increased in the
study area can be made by looking at the changes in vegetation in the
marshes. A detailed discussion of these changes can be found in the

Problems, Needs, and Opportunities section.
A.3.59. The most dominant factor in the trend toward increased salinity

levels in the marshes has been the extensive flood control program in

the lower reaches of the Mississippi River. Historically, overbank
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A.3.53. Summary data and histograms of pesticide and PCB detection :
frequencies in the Barataria Basin and Breton Sound estuary are

presented in plates H-35 through H-40, Appendix H. The organochlorine
compounds have been detected in less than 7 percent of the samples
collected. The organophosphorus insecticides have detection frequencies .
of 30 to 64 percent and the phenoxy herbicides have detection

frequencies of about 7 to 66 percent. In general, the higher

frequencies of detection occur in the Barataria Basian north of the GIWW.

A.3.54.
and iron have been detected in the Mississippi River near New Orleans at

Such high

Trace Metals and Metalloids. The trace metals copper, zinc,

concentrations of 1.1, 2.2, and 15.1 mg/L, respectively.
concentrations are rare; however, considering the enormous dilution
capacity of the river, trace metals concentrations at these levels are
cause for concern. Such high concentrations indicate the impact of
industrial and urban stormwater discharges to the river. Data shown 1n
table H-7-2, Appendix H, indicate that the trace metals cadmium and
copper consistently exceed the EPA freshwater aquatic life criteria.
These data indicate further recurrent exceedances of the EPA criteria

for mercury, zinc, and lead.

A.3.55.

Barataria Basin and Breton Sound estuary frequently exceed the EPA

As in the Mississippi River, copper concentrations in the
aquatic life criteria (fresh and saltwater criteria). Other metals that
frequently exceed the EPA criteria include cadmium, lead, and mercury in
the Barataria upland area, and mercury and zinc in coastal Barataria and
in the Breton Sound estuary. Criteria exceedance frequenclies are
indicated in table H-7-4, Appendix H. Table H-7-5, Appendix H, presents
data for concentrations of selected trace metals detected in oyster meat
collected in the study area. These data highlight the ability of

oysters to extract and bioconcentrate aval{lable trace metals from the

water column, which is a characteristic of other estuarine organisms.
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Breton Sound area, both the observed median fecal coliforn density, 17
colonies/100 mL, and the 90th percentile density, 125 colonies/100 mL,
are above the corresponding standard values. The data distribution
indicates that the probability of a sample density exceeding the 43

colonies/100 mL value is about 33 percent.

A.3.51. Agricultural and Industrial Chemicals. Table l-6-1, Appen-

t dix H, lists the frequency of detection and percentage of observations
exceeding the EPA aquatic life criteria for several pesticides in the
Mississippl River. The most frequently detected of the phenoxy herbi-
1 cides, organochlorine, and organophosphorus insecticides are 2, 4-D,
dieldrin, and diazinon, respectively. Plates H-30 through H-32,
f Appendix H, present data regarding the frequency distributions of sample ~
collection and criteria exceedance for the persistent organochlorine
insecticides DDT, dieldrin, and endrin. These data, though not exhaus-—

tive, indicate decreasing trends in criteria exceedances for the insec-

ticides. Residue concentrations of several pesticides detected in fish

tissue from samples collected at various locations in the Mississippi

River are shown in table H-6-2, Appendix H. The concentrations of

pesticides shown are, in some cases, several orders of magnitude greater

in the tissue samples than the maximum relative concentrations detected ;
in the surface water. However, one of the five samples taken indicated

a pesticide concentration above the corresponding Food and Drug Adminis-

tration (FDA) action level. This sample had a chlordane residue concen-

tration that exceeded the FDA action level of 300 parts per billion.

A.3.52. Because of the intense industrialization along the banks of the

Mississippi River between Baton Rouge and New Orleans, a large variety 4
of manmade organic compounds are discharged in this waterway. Table
H-6-4, Appendix H, is a partial listing of organic compounds detected in

a sample of raw river water collected at New Orleans on 9 April 198l.
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These data are not directly comparable to the state bacterial standards;
however, they do provide clues to the river's sanitary quality. The
logarithmic mean (the value equalled or exceeded 50 percent of the time)
of the observed fecal coliform density, 460 colonies/100 mL, is well
below the value of 1,000/100 mL of the sacondary contact recreation

i standard. However, the fecal coliform density equalled or exceeded 10

f percent of the time, 3,000/100 mL, is well above the 2,000/100 mL value
of the standard. The data distribution indicates that the probability
‘; of a sample exceeding the 2,000 colonies/100 mL value is about 18

F percent. These data suggest that the secondary contact recreation

standard is most probably violated with some regularity in the river.

A.3.50. The sanitary quality of the water of Barataria Basin and the
Breton Sound estuary, characterized by the observed total and fecal
coliform bacteria densities, is indicated by the data in table H-5-3,
Appendix H. The logarithmic mean fecal coliform density in the
Barataria Basin north of the GIWW is 64 colonies/100 mL and the 90th
percentile value is about 600 colonies/100 mL. The corresponding values
of the applicable primary contact recreation standard are 200/100 mL and
400/100 mL. The data distribution indicates that the probability of a
sample density exceeding the 400 colonies/100 mL value is about 15
percent. Intermittent violations of the primary contact recreation
standard are likely to occur in these waters. The state's shellfish
propagation standard is applicable to the coastal waters in the
Barataria Basin south of the GIWW and the Breton Sound estuary. The
data distributions for these areas indicate probable frequent violations
of the shellfish propagation standard. The median fecal coliform
density of coastal Barataria Basin (8 colonies/100 mL) is less than the
corresponding value of the shellfish standard (14 colonies/100 mL) and
the 90th percentile density (125 colonies/100 mL) is w 11 above the 90th
percentile value of the standard (43 colonies/100 mL). The data
distribution indicates that the probabllity of a sample density

exceeding the 43 colonies/100 mL value is about 20 percent. 1In the
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headwaters, water quality 1s generally poor. From 1958 through 1980, DO
concentrations in three headwater streams, Bayous Grand, Chevreuil, and
L'Onion, averaged only 2.6 mg/l with 90 percent of the 487 DO
observations below the state standard of 5.0 mg/l. Contraventions of
the state standard for chlorides were noted for 11 percent of the
samples collected in these streams. Data from sampling stations in
Bayous Des Allemands and Segnette and Lake Salvador are indicative of
the surface water quality in the central portion of the basin north of
the GIWW. From 1962 through 1980, DO in these surface waters averaged
about 6.0 mg/l with about 34 percent of the DO observations below the
state standard. A significant number of contraventions of the state
standards for chloride and TDS concentrations (59 percent and 65 percent
of the data records, respectively) were also noted in these waters.
Nutrient data indicate inordinately high total ammonia and total
phosphorus concentrations in streams draining the industrialized ridges
in the nothern basin. Several studies of the basin's productivity have
characterized the shallow lakes of the northern portion of the basin as
hypereutrophic with frequent outbreaks of algal blooms and occasional

fish kills.

A.3.47. 1In terms of contraventions of the state standards for DO,
temperature, and pH, the quality of the coastal waters of the Barataria
Basin south of the GIWW may be considered significantly better than the
northern areas. Contraventions of the state standards for these

parameters have occurred, but infrequently.
A.3.48. The coastal waters of the Breton Sound estuary are generally of
good quality as indicated by the rare contraventions of the DO, pH, and

temperature standards.

A.3.49. Bacteriological Quality. The sanitary quality of the

Mississippi River, characterized by observed indicator organism

densities, is presented in table H-5-1, Appendix H, Water Quality.
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*‘ and phosphate because of its role in the accelerated aging and enrich-
ment of lakes and estuaries. The U. S. Environmental Protection Agency
(EPA) recommends in its Quality Criteria for Water that un-ionized
ammonia concentrations not exceed 20 ug/l for the protection of
‘I freshwater aquatic life. To prevent the development of nuisance
biological growth and control accelerated or cultural eutrophication,
the EPA also recommends that total phosphate as phosphorus not exceed 50
ug/l in any stream at the point where it enters any lake or reservoir.
}} The EPA criteria recommend further that total phosphorus not exceed 100
ug/l in streams not discharging directly to lakes or impoundments.
Unionized ammonia concentrations computed from total ammonia, tempera-

ture, and pH data for the Mississippi River at New Orleans exceeded the

EPA criterion in 80 of 337 samples (24 percent). Ninety-two percent
(199 of 216) of the phosphate observations from samples collected in the
river between miles 155 and 75 exceeded the 50 ug/l criterion and 94
percent (568 of 605) of the total phosphorus observations exceeded the
100 ug/l criterion. Although phosphorus concentrations 1n the river
consistently exceed EPA recommendations, phosphorus is not a problem
because the river's swift currents and the absence of quiet zones with

poor circulation retard outbreaks of algal blooms.

A.3.45. The Barataria Basin is characterized by freshwaters in the
upland basin adjacent to the Mississippi River grading to brackish and
saltwaters in the lower basin south of the GIWW. Most of the major
water bodies within the basin, with the exception of Lakes Salvador,
Cataouatche, and Little Lake, have been designated as Class A waters by
the LDNR-WPCD. Designated uses include primary contact recreation,
secondary contact recreation, and propagation of fish and wildlife.
Bayou Rigolets, Little Lake, and portions of the Barataria Bay Waterway

have been designated as suitable for the production of shellfish.

A.3.46. Water quality within the basin improves dramatically away from
the Mississippi River and Bayou Lafourche ridges. 1In the basin
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r| A.3.78. The fishery resources include freshwater species that use

1 primarily the fresh and intermediate areas, and marine species that use
primarily the brackish and saline areas. Many marine species also use
the lower salinity areas as nursery habitat during their juvenile stages

of development. The majority of the important finfish and shellfish

species are estuarine-dependent, using the estuarine areas during
certain periods of their life cycle. These species generally spawn
offshore in high salinity, temperature-stable waters. For most species
iv spawning is protracted, but each species has peak spawning periods.

! After the eggs hatch, the organisms pass through a series of larval
stages. The larval and postlarval stages migrate into the fertile,
lower-salinity estuarine areas under the influence of tides and
currents. The juveniles grow very rapidly during the spring and summer
months, taking advantage of warmer temperatures, protection from

predators, and the rich detrital food chain. The organisms generally

vTTvv'r.-v

begin to migrate offshore with the onset of cooler weather.

A.3.79. Commercially important freshwater fish in the study area
include channel catfish, blue catfish, flathead catfish, yellow bull-
head, carp, largemouth buffalo, sz2?1llmouth buffalo, alligator gar,

spotted gar, longnose gar, bowfin, and freshwater drum. Red swamp

crawfish are also harvested commercially in the wooded swamps and fresh
marshes. Production of freshwater species is almost entirely from the
Barataria Basin as little freshwater habitat remains in the Breton Sound
Basin due to severe saltwater intrusion. Lac Des Allemands, in the

Barataria Basin, supports a very productive catfish fishery. Between

T

the years of 1963 and 1976, the average annual catch of catfish and

bullheads was 1.3 million pounds. The annual value of this catch, based

on 1977 exvessel (dockside) prices, was $447,000.
A.3.80. Freshwater sport fishing is popular in the fresh and inter-

mediate waters of the study area. The primary species sought by anglers

include largemouth bass, black crapple, white crappie, bluegill, redear
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sunfish, warmouth, channel catfish, blue catfish, flathead catfish, and
freshwater drum. Some sport crawfishing occurs in the wooded swamps and

fresh marshes.

A.3.81. The majority of the commercial fisheries in the study area
revolve around the estuarine-dependent finfish and shellfish species.
Menhaden make up the largest total poundage with an average annual catch
of 238 million pounds. For the years 1963-1978, the menhaden catch had
an average annual value of $14 million. Menhaden are chiefly used for
three products: fish meal, fish oil, and condensed fish solubles.
Menhaden meal 1s used mainly as a source of protein in animal feeds.
Menhaden o1l is used for a number of industrial purposes including
marine lubricants, plasticizers for the rubber industry, and oil for the
paint industry. Menhaden solubles are used as a feed ingredient by
nutritionists. The most valuable fishery in the study area are shrimp
with an average annual value of $63.1 million reported for the years
1963-1978. This fishery involves primarily penaeid shrimp including
brown shrimp, white shrimp, pink shrimp, and some seabobs. The American
oyster supports the second most valuable commercial fishery with an
average annual value of $25.6 million for the period 1963-1978. Other
species of shellfish and finfish of commercial importance include both
hardshell and softshell blue crabs, Atlantic croaker, spotted seatrout,
sand seatrout, spot, and red drum. The average annual harvest and value
of the major commercially important species in the study area are pre-
gsented in table A-3-5.

A.3.82. A substantial amount of saltwater sportfishing occurs in the
study area. Saltwater sportfishing includes not only finfish but sport
shrimp trawling and sport crabbing, as well. The same shrimp specles
harvested commercially are caught by sport shrimpers. Sport crabbers
catch primarily the blue crab. Popular finfishes sought by sport fisher-
men include spotted seatrout, sand seatrout, Atlantic croaker, spot, red

drum, black drum, sheepshead, southern flounder, gulf flounder, southern

A-48

AR D P
SRR TILE WA TP TLIE T T W WeA VAN VRGN WL SURl. Jese o Sy S8 dh




——r— . ————— P e e A R A e
- . 3
7 TABLE A-3-5 -
AVERAGE ANNUAL COMMERCIAL HARVEST AND !
3 VALUE OF MAJOR ESTUARINE-DEPENDENT FISHERIES '
3
P
4 B ‘
- Teto Barataria
Species Sound Bay Total B
- Menhaden ~
. Harvest" 11.75 225.81 237.56 -
" Untt Erlcc ($/1b) 50.06 $0.06 - Do
A Value 0.70 13.55 16.25 Ty
B L~
Shrimp T
Hatvest 7.04 23.23 30.27 -
Adjusted Harvest¥ 13.06 42.26 59.32 *
Unte price ($/17) sl.14 $1.14 -
Vala - 14.89 48.18 63.07
3
Uyster
Harv.st . 2.50 4.05 6.55 .
s Ad Justed Harve :” 6.26 10.13 16.39 A
L tmit price (S/1%) s1.56 $1.56 - '
s Valuae 9.76 15.80 25.56 A
Croake c? N
} harve. t \ 1.05 15.25 16.30
¢ Unit price (3/it," 50.23 $0.06 -
L Val.. 0.24 0.92 1.16 !
Hlee Ceab ‘
Ha.vont 1.2 3.56 4.81
Lnit price ($/1b) 0. 34 $0.34 -
} Valae CLh2 1.21 1.63
r. Seatrout® . ‘
r e et 0. 30 2.70 3.06 4
tute price (3/1)0 50.69 50.18 -
4 Vol . .23 0.49 G.72
3 Vpath ~
[ Haruont 0.01 2.88 2.89
e price (/1M $0.13 $0.05 - .
} cal - 0.14 0.14 -
Red brum it
Harvist u.l¢ (.36 0.54 s
tuit price (5/1b) $50.48 $0.48 -
Val e 0.09 0.17 0.26 )
R «
Total R
Har s 24,1 277.84 301.98 K
Ad Justed Harvest 33.92 302.95 336.87 N
Value 26.33 106.79 TN
.
SUURCE: t. S. Dupartment of Commerce, Natlonal) Marine Fisherles . 1
Service. General caunvas catch by water body and species for the years .
1363-1974.
?  Harvest refers to total recorded commercial catch of a particular o
species from an area. The catch from offshore waters was assigned to .
fnshare 1reas based on the relative abundance of estuarine marsh habi- NI
tar.
P Guteh trom Chandeleur and Breton Sounds was dlssaggregated on the
tasl: of estuarine marsh habirat and nursery grounds. A signifficant .
portion of Lhat catch was landed in Mississippl, Alabama, and Florida.
€ Al barvest viatues tn millions ot pounds, o
4 Numbers are §» milltons of dollars (1983 prices). Value for al) -t
spucivs wacept Oysters represcntsf a8 running averdge of 1974-78 exvessel " .
prices brought 1o 1983 price levels using the CPl Kood Index. For R
ovelers, due to s typlcal data for the year 1975, the av.rage price was -
calcaulated tor the period 1976-80.
© Reflects 20U percent increase in reported inshore landings, bssed on
surveys conducted by Luuisiana Department ot Wildltfe and Fisheries
(C.J. White, personal communication, letter dated April 23, 1979). -
' ketlects 150 percent I[ncrease of reported landings, bascd on Mackia
and Nopkins (1962) and Lindall et al. (1972).
R Includes food tist and fndustrial bottométsh. Quantities of croaker, s

sput , and seatrout calculsted after Lindall et al. (1972).

Averape price fn each basin based on proportlon of anuual catch used
as tood tish ve, industeial-ffsh,
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kingfish, gafftopsail catfish, and Spanish mackerel. The area offshore

supports a substantial sport fishery for species such as sharks, tarpon,

black grouper, warsaw grouper, bluefish, cobia, crevalle jack, greater

amber jack, pompano, dolphin, red snapper, gray snapper, vermilion »
snapper, tripletail, Atlantic spadefish, great barracuda, bonito, king

! mackerel, tuna, wahoo, sailfish, and blue and white marlin. Many of

3 these offshore species prey heavily on a variety of estuarine-dependent

species.

{ A.3.83. 1In addition to species of obvious commercial and recreational
importance, the waters of the study area support rich populations of
phytoplankton, zooplankton, benthos, macrolinvertebrates, and numerous
small fishes. These organisms are highly important from an ecological
standpoint and are vital to the estuarine food web. Numerous genera of

algae representing green, brown, blue-green, and red algae are present

in the study area. Diatoms are the dominant phytoplankters in saline e
waters. Zooplankton in the area include copepods, cladocerans, proto-

zoans, ostracods, decapod larvae, barnacle and copepod nauplii, insect

larvae, larval fish, worms, rotifers, molluscan larvae, arrowworms,

urochordates, cumaceans, isopods, and ctenophores. Benthic organisms P
include snails, crabs, clams, oysters, nematodes, harpacticoid copepods,
amphipods, foraminiferans, polychaetes, oligochaetes, and ciliate proto-
zoans. Free-swimming invertebrates include panaeid shrimp, blue crab,
mantis shrimp, grass shrimp, seabobs, and squid. Small fishes common to
the estuaries include mosquitofish, killifishes, anchovies, sheepshead

minnows, and tidewater silversides.
RECREATION RESOURCES

A.3.84. Major recreational activities in the study area include
fishing, hunting, boating, swimming, crabbing, shrimping, and camping.
These recreational activities are supported on 1.7 million acres of land

consisting of bottomland hardwoods, wooded swamps, marshes, and water.
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For millions of Louisiana residents and out-of-state tourists, the area
is a focal point for these activities. Coastal Louisiana is blessed
with numerous lakes, bayous, bays, estuarine swamps, and marshes that
provide an excellent environment for year-round recreational

opportunities.

A.3.85. Recreational fishing is by far the most significant and heavily
pursued activity in the area. 1In the 9-parish market area, 91,780
resident sport fishing licenses were issued in the 1979-1980 season.
Most of the fishing is by boat. This use is reflected in the 81,492
motorboat registrations issued in 1980 for the market area and by the
results of the 1980 Louisiana SCORP Demand Survey that indicated the
high ranking participation from a boat. Crabbing and shrimping for
recreational purposes are quite popular throughout the area although

exact figures of users are unavailable.

A.3.86. Hunting activities are as varied as fishing types. Hunting for
small game is the most prevalent and has a wider range of species and
dependent habitat types available. Big game hunting is relegated to the
freshwater habitats and is not as intensive as in more productive habi-
tats such as bottomland hardwoods. Waterfowl hunting is the most well
known hunting activity in the area although the demand is lower than for
other hunting activities. For the 1979-1980 hunting season, 45,909
resident small game licenses and 23,716 resident big game licenses were

issued in the 9-parish market area.

A.3.87. The primary users of the recreation resources are residents of
southeast Loulsiana. The 1979-1980 survey conducted by the Louisiana
Departuent of Culture, Recreation and Tourism, Division of Outdoor
Recreation, Office of Program Development, indicates that on a statewide
average, Bl1.7 percent of boat fishing activity occasions and 86.6
percent of the small game hunting activity occaslons occur within 45

miles from the participant's residence.
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A.3.88. Recreation lands and facilities in the coastal area are cate-
gorized by use as private, public, or commercial. Commercial facilities
serve the public on a fee basis. Public facilities available include
boat launching ramps, small marinas, and local parks and campgrounds.

In addition, there are several Federal Wildlife Refuges in the area with
a total of 75,333 acres and several State Wildlife Management Areas with
a total of 211,045 acres. A summary of existing recreational facilities

in the market area are shown in table A-3-6.

A.3.89. Although there is a great potential for recreation in the study
area, several limiting factors have prevented coastal Louisiana from
being used to the fullest potential. Access to many areas suitable for
recreation is inadequate. The coastal Louisiana wetlands follow the
shoreline and extend up to 90 miles inland. Therefore, landward access
for recreation is difficult and access by water is dictated. The number
of available boat ramps is not adequate to meet the demand of potential
users. Many existing facilities are not developed to their full poten-
tial and are often concentrated in areas where road access is limited.
Many coastal wetlands are privately owned and public use as well as

access to other wetlands and shores is prohibited.

A.3.90. Other limiting factors that affect recreation use include the
competition between commercial and recreation interests for the same
regources. Since land access is limited by the physical enviromment,
areas that could be used for recreation must vie with industrial and
residential uses. The competition often results in congested strip
development that aggravates the problem of accessibility for the recrea-

tionists.

CULTURAL RESOURCES

A.3.91. The study area has a rich cultural heritage, a result of the

diversity and abundance of natural resources and the strategic
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TABLE A-3-6

EXISTING RECREATION FACILITIES INVENTORY

Parish Boat Launching Other Ameunities
Lanes
Jefferson 25 5 picnic tables

51 trailer camping spaces
2 fishing piers

Lafourche 35 43 picnic tables
35 trailer camping spaces
14 tent camping sites
5 fishing piers -
52,656 hunting acres

Orleans 29 394 trailer camping spaces
2 fishing piers
2 yacht harbors

Plaquemines 14 19 picnic tabies
174,000 hunting acres
St. Bernard 21 125 trailer camping spaces
75 tent camping sites Lo
39,583 hunting acres <
St. Charles 10 2 picnic tables

33,000 hunting acres

St. John the Baptist 4 12 picnic tables
15 trailer camping spaces
8,325 hunting acres

St. Tammany 15 365 picnic tables
942 trailer camping spaces
362 tent camping sites .-
2 fishing plers B
Bike, Horseback, and Nature 4
Trails - 5 miles
26,716 hunting acres

Terrebonne 18 62 picnic tables .
85 trailer camping spaces }
50 tent camping sites 1

29,000 hunting acres

NG TS SV SRS L
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importance of Mississippli River trade and commerce. Historical
settlement on the Mississippi River banks has been intensive since the

early 1700's.

A.3.92. Numerous archeological sites have been identified. The sites
include early settlements, earth and shell middens, forts, historic
shipwrecks, structures, and aboriginal sites. These resources date back
to the earliest exploration and settlement and represent the various
stages in the area's history. An historical atlas of shipwrecks in the
Mississippi River, prepared by Dr. Randall A. Detro and Donald W. Daven,
Nicholls State University, Thibodaux, Louisiana, shows that from 1814 to
1979, between Baton Rouge and the delta, there were 793 documented
sinkings. Approximately 40 percent of these vessels were lost between

Algiers (river mile 94.0) and Harahan (river mile 107.5).

A.3.93. The National Register of Historic Places as published in the
Federal Register dated 6 February 1979 and in the weekly supplements

through 9 February 1982 were consulted and the historic sites noted. In
the Barataria Basin, eight properties are presently listed in the
National Register of Historic Places, five properties have been deter-
mined eligible for listing in the Register, and one property has been
nominated to the Register. All but one of these properties, the Bayou
Des Coquilles Archeological site, are historic resources. The proper-
ties include historic forts, plantation houses and other residences, a
courthouse, and a church. All the National Register properties except
Fort Livingston are located on natural levees of the Mississippl River
and its distributaries. Fort Livingston is located at the mouth of

Barataria Bay on the western tip of Grand Terre Island.

A.3.94. Breton Sound contains two properties listed in the National
Register of Historic Places. Both properties are historic forts, Fort
de la Boulaye and Fort St. Phillip, located along the Mississippi River

natural levee.
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A.3.95. Over 230 archeological sites are located in the area. The most
common archeological sites are shell middens. Middens are concentra-
tions of various kinds of refuse buillt up over a period of years and
represent the garbage of the prehistoric occupants of the site. Predom-
inant components of the middens are the shells of two species of shell-

fish, oyster and Rangia cuneata. Extensive investigations have shown

that some middens represent habitation sites while others were special
collection stations. Midden sites are spread over the entire study area
and throughout the marsh. Beach deposits are a common form of midden.
These sites are inundated shell middens on a present beach that have

been disturbed and reworked by wave action.

A.3.96. Earthen mounds are relatively rare in the study area. Mounds
of various sizes were constructed to serve either as special burial
tumuli or as foundation for special ceremonial structures, or for both

purposes.
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Section 4. FUTURE CONDITIONS

A.4.1. The most probable future conditions if no Federal action {is
taken are determined by projecting conditions that will prevail in the
area over the planning period 1980 to 2035. Based on avallable informa-

tion, these conditions are described in the following paragraphs.

HUMAN RESOURCES AND ECONOMY

‘A.4.2. Population in the 12-parish economic study area is expected to
increase from 1,522,500 in 1980 to 2,211,000 in 2035. The population
projections are shown in table A-4-1. The classic pattern of regional
urbanization is expected to continue with the population concentrating

around the New Orleans Metropolitan Area.

A.4.3. The New Orleans Metropolitan Area Is expected to have the
largest incrcase in population and will maintain a significant share of

the population in the future.

A.4.4. Per capita income in the area is expected to triple during the
period 1985-2035. Plaquemines Parish is estimated to have the highest
per capita income with an annual growth rate of 7.3 percent. The next
highest per capita income is anticipated to occur in the New Orleans
SMSA, with a growth rate of 5.9 percent, followed by St. Charles,

St. James, and Terrebonne Parishes with annual growth rates of 5.2

percent, 7.2 percent, and 5.5 percent, respectively. Per capita income

pro jections are shown in table A-4-2.
A.4.5. Employment {n the area in 1978 was primarily in the Retall and
®
Wholesale Trade sector, with nearly 150,000 people. The Service sector 1
employed 134,000 and Government provided jobs for 102,000 individuals. ]
In 1970, these three sectors employed 110,000, 102,000, and 78,000, 7;
respectively. Between 1970-1978, however, the Construction sector grew ]
. L
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